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DETAILED ACTION 
Summary 

1 . This is Office Action is in response to tine Amendment & Remarl<s submitted to 
the Office on April 14, 2008, regarding the SERWER et al. application. 

2. Claims 37-39, 41, and 44-55 are currently pending and have been fully 
considered. 



Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 37-39, 41, and 44-55 are rejected under 35 U.S.C. 112, first paragraph, 
as failing to comply with the written description requirement. The claim(s) 
contains subject matter which was not described in the specification in such a 
way as to reasonably convey to one skilled in the relevant art that the inventor(s), 
at the time the application was filed, had possession of the claimed invention. 

Claims 37 and 45 have been amended to recite the limitation ". . . moving 
the DNA fragments in a first direction across a direction until prior to or at a point 
in time when DNA length resolution is not sufficient in distinguishing two 
fragments;" for which support is not found in the original disclosure submitted. 
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and therefore constitutes new matter. Claims 38, 39, 41, and 44 depend from 
rejected claim 37, and claims 46-48 depend from rejected claim 45, and therefore 
these claims are also rejected. 

Claims 49 and 55 have been amended to recite the limitation ". . . moves 
the first DNA fragment in a first direction across a detector when DNA length 
resolution is sufficient in distinguishing two fragments;", for which support is not 
found in the original disclosure submitted, and therefore constitutes new matter. 
Claims 50-54 depend from rejected claim 49, and therefore these claims are also 
rejected. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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7. Claims 37-39, 41, and 44-55 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over an article by GRIESS et al. (ELECTROPHORESIS, vol. 21, 
no. 5, Mar. 5, 2000, pp. 859-864; herein after GRIESS A) in view of an article by 
GRIESS et al. (ELECTROPHORESIS, vol. 22, no. 20, Dec. 1, 2001, pp. 4320- 
4327; herein after GRIESS B) and in view of an article by SERWER et al. 
(ANALYTICACHIMICA ACTA, vol. 372, no. 1-2, Oct. 19, 1998, pp. 299-306). 

Regarding claim 37, GRIESS A discloses a method comprising: (a) 
providing an analysis stage, in the form a conventional constant field agarose gel 
electrophoresis, for analyzing DNA fragments where the analysis stage 
comprises a constant electric field for moving the DNA fragments in a first 
direction (Abstract); and (b) after an analysis stage, an enhancement stage, in 
the form pulsed field gel electrophoresis (PFGE), for increasing the separation 
between peaks of DNA fragments in the first direction where the enhancement 
stage comprises a pulsed electric field for moving the DNA fragments in a 
second direction that is opposite to the migration in the first direction (Abstract). 

GRIESS A does not explicitly teach the DNA fragments traveling in the 
first direction across a detector until prior to or at a point in time when DNA length 
resolution is not sufficient in distinguishing two fragments, or where the pulsed 
electrical field is generated by an electrophoretic ratchet. 

However, GRIESS B teaches a method DNA electrophoresis, wherein the 
position of a DNA ladder is continuously monitored in both the forward and 
reverse directions ("2.2 Capillary electrophoresis" section, p. 4322), which 
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implicates tliat tlie DNA is directed across a detector, so that monitoring is 
performed, at any time including until prior to or at a point in time when DNA 
length resolution is not sufficient in distinguishing two fragments. Additionally, 
SERWER et al. discloses a ratcheting-based procedure of pulsed-field gel 
electrophoresis (Abstract). 

At the time of the present invention, it would have been obvious to one of 
ordinary skill in the art to combine the method of continuously monitoring the 
DNA bands as taught by GRIESS B and the electrophoretic ratchet production of 
pulsed-field gel electrophoresis as taught by SERWER et al. with the method 
taught by GRIESS A because the monitoring of GRIESS B will allow for the 
calculation of resolution to determine the efficiency of the separation and 
because the potential value of ratcheting-based separation is a fractionation that 
has increased sensitivity to characteristics other than |Jo and the effective R of a 
nonspherical particle (SERWER et al., third paragraph, "1.5. Potential uses of 
electrophoretic ratcheting" section, p. 304). 

Regarding claims 38-39 and 44, GRIESS A discloses a repetition of 
analysis-stages followed by enhancement-stages that travel in a direction 
reverse of the analysis-stages (p. 862, Figure caption of Figure 3). This teaching 
includes a second analysis stage, and that a least a portion of the DNA 
fragments would be re-analyzed in the second analysis stage. 



Application/Control Number: 10/502,250 Page 6 

Art Unit: 1795 

Regarding claim 41, GRIESS A teaches the identification of bands for the 
position of the DNA ladder band, for both the forward and the reverse directions 
(p. 862, Figures 3a and 3b). This is taken to mean the DNA fragments were 
analyzed more than once to reduce errors in identification. 

Regarding claim 45, GRIESS A teaches a method comprising: (a) 
providing DNA fragments ("2.1 Samples" section, p. 859); (b) applying a constant 
electric field for moving the DNA fragments in a first direction (Abstract); (c) 
applying a pulsed field gel electrophoresis (PFGE), for increasing the separation 
between peaks of DNA fragments (Abstract); and (d) applying a second constant 
electric field for analyzing DNA fragments (second paragraph, "3.2 Bidirectional 
resolution" section, p. 862). 

GRIESS A does not explicitly teach the DNA fragments traveling in the 
first direction across a detector until prior to or at a point in time when DNA length 
resolution is not sufficient in distinguishing two fragments, or where the pulsed 
electrical field is generated by an electrophoretic ratchet. 

However, GRIESS B teaches a method DNA electrophoresis, wherein the 
position of a DNA ladder is continuously monitored in both the forward and 
reverse directions ("2.2 Capillary electrophoresis" section, p. 4322), which 
implicates that the DNA is directed across a detector, so that monitoring is 
performed, at any time including until prior to or at a point in time when DNA 
length resolution is not sufficient in distinguishing two fragments. Additionally, 
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SERWER et al. discloses a ratcheting-based procedure of pulsed-field gel 
electrophoresis (Abstract). 

At the time of the present invention, it would have been obvious to one of 
ordinary skill in the art to combine the method of continuously monitoring the 
DNA bands as taught by GRIESS B and the electrophoretic ratchet production of 
pulsed-field gel electrophoresis as taught by SERWER et al. with the method 
taught by GRIESS A because the monitoring of GRIESS B will allow for the 
calculation of resolution to determine the efficiency of the separation and 
because the potential value of ratcheting-based separation is a fractionation that 
has increased sensitivity to characteristics other than |Jo and the effective R of a 
nonspherical particle (SERWER et al., third paragraph, "1.5. Potential uses of 
electrophoretic ratcheting" section, p. 304). 

Regarding claims 46 and 47, GRIESS A teaches that In the steps (b) and 
(d) of claim 45, the DNA fragments are moved in a forward direction, and in step 
(c), the DNA fragments are moved in a reverse direction (first and second 
paragraphs, "3.2 Bidirectional resolution" section, p. 862). 

Regarding claim 48, GRIESS A teaches serial repeating of steps (b), (c), 
and (d) (Abstract). 
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Regarding claim 49, GRIESS A teaclies a metliod comprising: providing a 
DNA sequencing ladder ("2.1 Samples", p. 859); applying a first cycle on the 
DNA sequencing ladder comprising: a first analysis stage for an analysis stage, 
in the form a conventional constant field agarose gel electrophoresis, for 
analyzing DNA sequencing ladder where the analysis stage comprises a 
constant electric field for moving the DNA sequencing ladder in a first direction 
(Abstract); and (b) an enhancement stage, in the form pulsed field gel 
electrophoresis (PFGE), for increasing the separation between peaks of DNA 
sequencing ladder in the first direction where the enhancement stage comprises 
a pulsed electric field for moving the DNA sequencing ladder in a second 
direction that is opposite to the migration in the first direction, which is a second 
direction (Abstract); applying a second cycle on the DNA sequencing ladder, the 
second cycle comprising a second analysis stage for analyzing a second DNA 
fragment (second paragraph, "3.2 Bidirectional resolution" section, p. 862); 
repeating the cycles (Abstract). 

GRIESS A does not explicitly teach the DNA fragments traveling in the 
first direction across a detector when DNA length resolution is sufficient in 
distinguishing two fragments, or where the pulsed electrical field is generated by 
an electrophoretic ratchet. 

However, GRIESS B teaches a method DNA electrophoresis, wherein the 
position of a DNA ladder is continuously monitored in both the forward and 
reverse directions ("2.2 Capillary electrophoresis" section, p. 4322), which 
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implicates tliat tlie DNA is directed across a detector, so that monitoring is 
performed, at any time including when DNA length resolution is sufficient in 
distinguishing two fragments. Additionally, SERWER et al. discloses a 
ratcheting-based procedure of pulsed-field gel electrophoresis (Abstract). 

At the time of the present invention, it would have been obvious to one of 
ordinary sl<ill in the art to combine the method of continuously monitoring the 
DNA bands as taught by GRIESS B and the electrophoretic ratchet production of 
pulsed-field gel electrophoresis as taught by SERWER et al. with the method 
taught by GRIESS A because the monitoring of GRIESS B will allow for the 
calculation of resolution to determine the efficiency of the separation and 
because the potential value of ratcheting-based separation is a fractionation that 
has increased sensitivity to characteristics other than po and the effective R of a 
nonspherical particle (SERWER et al., third paragraph, "1.5. Potential uses of 
electrophoretic ratcheting" section, p. 304). 

Regarding claims 50-54, GREISS A teaches that the bands in the DNA 
ladder, having at least a second DNA fragment, have been analyzed in the first 
analysis stage, a constant field electrophoresis (p. 862, Figure 3a). The DNA 
ladders used in GRIESS A included DNA fragments of various lengths (p. 859, 
section "2.1 Samples"), and would include that a second DNA fragment would be 
longer (i.e., have more base pairs) than a first DNA fragment. The first direction 
comprises a forward direction and the second direction comprises a reverse 
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direction (first paragraph, "3.2 Bidirectional resolution" section, p. 862). It would 
be obvious to one of ordinary skill in the art to stop the first analysis stage prior to 
beginning the enhancement stage, since the enhancement stage is subsequent 
to the analysis stage (Abstract). Utilizing the technique outlined above for 
analysis-stage/enhancement-stage cycles would inherently move a second DNA 
fragment in the forward (i.e., in the first direction) when a second cycle is applied. 

Regarding claim 55, GRIESS A does not explicitly teach a computer 
readable medium comprising machine readable instructions for the described 
method recited in claim 49. 

However, SERWER et al. disclose the utilization of previously described 
software and hardware to control the magnitude, time and direction of the electric 
field for the electrophoresis (p. 305, section entitled "2.2.2. Pulsed field", first 
sentence), which is capable of the intended use recited in the preamble of Claim 
55 of the instant application. 

At the time of the present invention, it would be obvious to one of ordinary 
skill in the art to utilize the described software and hardware of SERWER et al. to 
perform the method outlined in the rejection of claim 49 above because it 
automates the process. 
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Response to Arguments 

8. Applicant's arguments witli respect to claims 37-39, 41, and 44-55 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 
37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to J. CHRISTOPHER BALL, Ph.D. whose telephone 
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number is (571)270-5119. The examiner can normally be reached on Monday 
through Thursday, 8:00 am to 5:00 pm (EDT). 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor. Nam Nguyen can be reached on (571) 272-1342. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (BBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 



JCB 

AU 1795 
06/25/2008 

/PATRICK RYAN/ 

Supervisory Patent Examiner, Art Unit 1795 



